Although the legal drinking age in the United States is 21, initiation of alcohol use is most likely to occur in adolescence (Chen & Jacobson, 2012; Miech, Johnston, O'Malley, Bachman, & Schulenberg, 2017) . Nationally representative data from the Monitoring the Future study indicated that by eighth grade, nearly one quarter of adolescents consumed more than a few sips of alcohol and nearly 10% reported being drunk at least once (Miech et al., 2017) . Early alcohol consumption is associated with acute negative outcomes, including increased likelihood of academic problems, injury, suicide, and risky sexual behavior (Balsa, Giuliano, & French, 2011; Boden & Fergusson, 2011; Windle et al., 2008) . In the long term, adolescent alcohol use is associated with greater likelihood of subsequent diagnosis of alcohol and other substance use disorders (Grant & Dawson, 1997) and both acute and prolonged neurobiological effects (D. B. Clark, Thatcher, & Tapert, 2008) .
Individuals obtain information related to alcohol use through personal experience with alcohol and vicariously through others (Dawson, 2000) . In accordance with social learning theory (Bandura, 1977) , children acquire their behavior though observation of social role models, especially those with whom they identify or otherwise admire. Thus, media are an important source of social learning that influences the development of cognitions (i.e., beliefs, attitudes) and behaviors (Gerbner, Gross, Morgan, & Signorelli, 1986; Heath, Bresolin, & Rinaldi, 1989) . Popular media figures in particular are powerful role models due to the high visibility of their behavior and their larger-than-life status; these figures serve as highly influential "super-peers" to adolescent viewers (Brown, Halpern, & L'Engle, 2005, p. 421 ).
exposure to alcohol in popular movies during adolescence is prospectively associated with higher subsequent rates of alcohol use among both U.S. and non-U.S. adolescents (Anderson, De Bruijn, Angus, Gordon, & Hastings, 2009; Hanewinkel et al., 2012; Koordeman, Anschutz, & Engels, 2012; Mejia et al., 2016) . We recently found in the present study sample that movie alcohol exposure was associated with onset of sipping, consumption of a full drink, and heavy episodic drinking . The associations between media portrayals and alcohol involvement in our own study and in the broader literature were robust, with prospective associations independent of demographic variables, adolescent deviancy, effective parenting, and access to alcohol. Hence, given that movie alcohol exposure is widespread, it is important to further investigate the social and cognitive mechanisms that may be impacted by such imagery. The focus of the present study is to examine how media, specifically exposure to alcohol in popular movies, conveys its effects on adolescents through social and cognitive mechanisms (Dal Cin et al., 2009; Gibbons et al., 2010; ).
Social and Cognitive Processes
Perception of peer alcohol use (descriptive norms) and perception of peer approval of alcohol use (injunctive norms) are robust influences on adolescent alcohol use based on studies on U.S. (D'Amico & McCarthy, 2006; Kelly et al., 2012) , Australian (Hildebrand et al., 2013) , and European (McAlaney et al., 2015) adolescents. Both general peer norms (especially those that are gender-and age-specific) and close friend norms are important, although norms reflecting the attitudes and behavior of close friends may influence behavior more strongly than do general peer norms (proximity; Kenney, Ott, Meisel, & Barnett, 2017; Larimer et al., 2009; Lewis & Neighbors, 2007) . Both Gibbons and colleagues (2010) and Wills and colleagues (2009) demonstrated a prospective association between movie alcohol exposure and descriptive norms (measured by perception of close friend drinking behavior) among U.S. adolescents; Dal Cin and colleagues (2009) detected similar associations, focusing on prevalence of alcohol use among peers. With respect to injunctive norms, Sargent, Wills, Stoolmiller, Gibson, and Gibbons (2006) suggested that youth who see multiple drinking models in movies perceive alcohol use as more acceptable; that is, they perceive greater peer approval of drinking (higher injunctive norms). The association between movie alcohol exposure and perceived peer norms may be a function of an increased salience of alcohol use images and models, biasing one's perceptions of the extent of alcohol use in the real world. Of note, cognitive developmental theory allows that the actual environment may not always be as important as is the young adolescent's perception of this environment for understanding adolescent health behaviors (Inhelder & Piaget, 1958) .
There is some evidence that the company with whom movies are viewed is relevant. Youth who view movie alcohol content with their friends may report greater subsequent alcohol use by their friends because their friends were also affected by what they were viewing (Gibbons et al., 2010) . One study on the effects of prosmoking media on college students' intention to smoke found an association for youth coviewing movies with friends but not with family (Setodji, Martino, Scharf, & Shadel, 2013) . Our own prior work among U.S. adolescents demonstrated that although overall movie alcohol exposure was strongly predictive of subsequent alcohol use, the effect was particularly pronounced when movies were viewed with friends . It may be that shared exposure to the media content among friends also signals implicit approval by peers. Given that movie alcohol exposure influences perceived peer drinking and peer approval of drinking especially when movies are viewed with friends, the present study focuses on friend-shared alcohol exposure.
Susceptibility to alcohol offers, or openness to engaging in a given behavior such as drinking (also known as behavioral willingness), has been shown in our own data (Janssen, Treloar, Merrill, & Jackson, 2017) and by others (Andrews, Hampson, Barckley, Gerrard, & Gibbons, 2008) to be associated with onset and quantity of alcohol. As posited by the prototype willingness model, adolescents may not intend to drink alcohol, but under conducive circumstances they may be willing to try it (Gerrard, Gibbons, Houlihan, Stock, & Pomery, 2008) . Gibbons and colleagues (2010) demonstrated prospective associations between movie alcohol exposure and self-reported susceptibility to alcohol offers after viewing a hypothetical scenario involving being in a social situation (party).
Alcohol outcome expectancies (AOEs) are one of the most robust psychological mechanisms that influence initiation and progression of drinking (Goldman, Del Boca, & Darkes, 1999; Schell, Martino, Ellickson, Collins, & McCaffrey, 2005) . U.S. youth have been shown to form AOEs in part from observations of others (Donovan, Molina, & Kelly, 2009) , including exposure to images of alcohol in the media (Fleming, Thorson, & Atkin, 2004) . Kulick and Rosenberg (2001) demonstrated that among U.S. underage college students, positive film portrayals of drinking significantly predicted positive AOEs. Likewise, Dal Cin and colleagues (2009) demonstrated that exposure to alcohol movie content predicted beliefs about the possible benefits of using alcohol (e.g., have more fun at parties, feel more part of the group). In contrast, Wills and colleagues (2009) failed to find an association between movie alcohol exposure and subsequent positive AOEs, although their expectancy measure consisted of a single item assessing whether the respondent would enjoy drinking alcohol. Although negative AOEs (expecting outcomes that are punishing or aversive) have been shown to be protective in the prediction of alcohol use (Christiansen, Smith, Roehling, & Goldman, 1989; Fromme, Stroot, & Kaplan, 1993; Janssen, Treloar, et al., 2017) . And although Kulick and Rosenberg (2001) did not detect an association between negative AOEs and positive portrayals of alcohol use among 108 college students, a larger study among 479 U.S. college freshmen did demonstrate that the effects of movie alcohol exposure were mediated by negative AOEs in the prediction of drinking consequences (Osberg, Billingsley, Eggert, & Insana, 2012) . One might argue that movie alcohol exposure would reduce negative AOEs, given that movies tend not to include aversive outcomes of alcohol use (Stern & Morr, 2013) .
Recent prospective studies linking movie alcohol exposure to social and cognitive processes and substance use have modeled only unidirectional relationships. That is, these studies investigated whether social and cognitive constructs serve as mediators for the effect of movie alcohol exposure on subsequent alcohol use (e.g., Wills et al., 2009 ). Yet, youth who have developed favorable cognitions about alcohol use and/or who report normative peer This document is copyrighted by the American Psychological Association or one of its allied publishers.
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drinking behavior may also be likely to seek out alcohol-related movie content. Gibbons and colleagues (2010) have suggested that associations between movie alcohol content and peer norms may be due to selection (youth who affiliate with peers who favor drinking may seek out movies with alcohol content) as well as socialization (viewing alcohol content may make youth more vulnerable to social influence). Thus, it is important to investigate whether peer influence similarly affects subsequent movie alcohol exposure. Along these same lines, it is possible that susceptibility to alcohol offers may represent interest in or seeking of alcohol experiences (Sher, Wolf, & Martinez, 2009) , increasing youth attraction to entertainment with alcohol content. Studies on AOEs and alcohol use have shown reciprocal relations between the two (e.g., Jester et al., 2015) , where alcohol use is driven by expectations that drinking will result in a desired outcome and at the same time, subsequent drinking experience can modify expectations. This sort of reciprocal process may also be evident for AOEs and exposure to alcohol content in the media, with movie alcohol exposure leading to more favorable expectations about drinking that then support continued intentional viewing of alcohol-related content. Previous studies on this topic did not feature multiple assessments of both movie alcohol exposure and alcohol cognitions, limiting insight on changes over time on this topic. Demonstrating that social and cognitive processes predict prospective changes in movie alcohol exposure as well as the converse would inform theory on potential sources of influence on choice of movies, and thereby movie alcohol exposure, and ultimately on adolescent alcohol initiation.
Current Study
The present study examines whether movie alcohol exposure is bidirectionally associated with alcohol-specific social and cognitive processes during adolescence, a crucial period of social and cognitive development and alcohol initiation. We examined three processes-social norms (descriptive and injunctive), susceptibility to alcohol offers, and AOEs (both positive and negative)-to prove the following hypotheses:
Hypothesis 1: SocialϪcognitive processes and movie alcohol exposure influence each other reciprocally over time, such that movie alcohol exposure and socialϪcognitive processes increase subsequent socialϪcognitive processes and subsequent movie alcohol exposure, respectively. For negative AOEs, influences are negative.
Hypothesis 2: Greater movie alcohol exposure and more alcohol-permissive socialϪcognitive processes uniquely predict greater likelihood of alcohol initiation. For greater negative AOEs, the likelihood of alcohol initiation is lower.
Hypothesis 3:
The bidirectional effects of prior movie alcohol exposure and socialϪcognitive processes mediate subsequent alcohol initiation. That is, changes in movie alcohol exposure mediate the effect of earlier socialϪcognitive processes, and changes in socialϪcognitive processes mediate the effect of earlier total movie alcohol exposure on subsequent alcohol initiation.
Method Participants
We used data from a sample of 1,023 middle school youth enrolled in an ongoing prospective study on drinking initiation and progression (see Jackson, Colby, Barnett, & Abar, 2015; Jackson et al., 2014) . At enrollment the sample was 52% female, 24% non-White (5% Black, 3% Asian, 2% American Indian, 8% mixed race, 6% other), and 12% Hispanic; and comprised of roughly equal numbers of sixth, seventh, and eighth graders (33%, 32%, and 35%, respectively). Mean age at enrollment was 12.5 years (SD ϭ .95, range ϭ 10 -15).
Procedure
Participants were recruited in five cohorts from local middle schools in Rhode Island on a semiannual basis between fall 2009 and fall 2011. In comparison to other students in the schools from which they were recruited, the sample was largely representative with respect to sex and grade but more racially diverse and also less disadvantaged (see Jackson et al., 2015) .
Participants completed five semiannual surveys across 2 years and a follow-up survey 1 year later; subsequent to this (at the point of refunding by the National Institutes of Health), surveys were completed on a quarterly basis. All surveys were web-based and could be completed anywhere with an Internet connection. We used three waves of data from surveys coinciding with assessments of movie alcohol exposure: Wave 1 (W1) was completed 1 year after enrollment (mean age ϭ 13.7, SD ϭ 1.1) and Wave 2 (W2) 2 years (mean age ϭ 14.9, SD ϭ 1.2) and Wave 3 (W3) 3 years (mean age ϭ 16.1, SD ϭ 1.3) after enrollment. For the alcohol use outcomes, we used data from 1 year following the final movie assessment (Wave 4 [W4]; mean age ϭ 17.1, SD ϭ 1.3). Attrition was 7.4% at W1; 13.6% at W2; and 23.2% at W3. Timing of movie assessments varied across school cohorts due to the semiannual enrollment design (Janssen, Cox, Stoolmiller, Barnett, & Jackson, 2017) ; all analyses controlled for cohort differences where they were significant. Those who had movie alcohol exposure data (W1; n ϭ 941) were significantly younger than those who did not (included: 13.7 years, missing: 14.2 years), F(1, 1021) ϭ 2.56, p Ͻ .001, and were significantly more likely to be male, Pearson 2 (1, N ϭ 1023) ϭ 5.11, p Ͻ .05, but unrelated to being non-White or Hispanic. Procedures were approved by the university review board, and a Certificate of Confidentiality was obtained from the National Institute on Alcohol Abuse and Alcoholism.
Measures
Demographics. Students reported their age, gender, race, and ethnicity at enrollment.
Peer descriptive norms. Descriptive norms were assessed with four items developed for college students by Wood, Read, Palfai, and Stevenson (2001) , adapted to reflect middle-high school age (e.g., sixth grade). Typical frequency of drinking during the school year was assessed by the question "How often do you think the typical [age]-year [gender] drinks alcohol?" (age and gender matching the respondent's), with scoring options on a 10-point scale ranging from 1 (They don't drink) to 10 (Twice a This document is copyrighted by the American Psychological Association or one of its allied publishers.
day or more). Perception of frequency of peer heavy episodic drinking during the school year and typical month during the summer were assessed by a similarly worded item but for "three or more drinks in a row?" Response options were rated on this 6-point scale: 1 (None), 2 (Once), 3 (Twice), 4 (Three to five times), 5 (Six to nine times), and 6 (Ten or more times). Schoolyear typical quantity per occasion was assessed with an openended item coded into four categories (0, 1, 2, and 3 or more drinks). The four items were averaged to construct a peer descriptive norms item with high internal consistency (W1 ␣ ϭ .88, W2 ␣ ϭ .89, W3 ␣ ϭ .88). Close friend descriptive norms. Two items were taken from a 19-item peer behavior checklist (Arthur, Hawkins, Catalano, & Pollard, 2000) . We asked respondents whether any of your three best friends had "tried beer, wine, or hard liquor (for example, vodka, whiskey, or gin) when their parents didn't know about it" or had "been drunk," with response options 1 (Yes) and 0 (No; W1 ␣ ϭ .76, W2 ␣ ϭ .86, W3 ␣ ϭ .85). We summed the score on both items to reflect descriptive norms for close friends.
Close friend injunctive norms. Two items assessing injunctive norms were adapted from Wood, Read, Mitchell, and Brand (2004) : "How do most of your close friends feel about kids your age drinking alcohol?" and "How do most of your close friends feel about kids your age getting drunk?" Response options ranged from 1 (Strongly Disapprove) to 5 (Strongly Approve). Scores on the two items were averaged to create a close friend injunctive norm item with high internal consistency (W1 ␣ ϭ .94, W2 ␣ ϭ .96, W3 ␣ ϭ .95).
Susceptibility. Two items assessed susceptibility to alcohol offers from peers: "If your [best friend/classmate] offered you an alcoholic beverage, would you drink it?" with response options 0 (Definitely not), 1 (Probably not), 2 (Probably yes), and 3 (Definitely yes). The items had high internal consistency (W1 ␣ ϭ .88, W2 ␣ ϭ .98, W3 ␣ ϭ .88), and the mean of the items was used for analyses.
Positive and negative AOEs. We adapted an AOEs scale for younger respondents (Schell et al., 2005) . This scale assessed beliefs about positive (10 items) and negative (13 items) affective, cognitive, and behavioral consequences of alcohol use. Participants responded to the question "How likely is it that the following things would happen to people your age if they had one or more drinks of alcohol?" Sample items are "have fun; feel relaxed" for positive expectancies and "get into fights; say things they wish they hadn't said" for negative expectancies. Response options ranged from 1 (Very Unlikely) to 4 (Very Likely). We used mean scores to calculate positive and negative AOE variables (positive AOEs: W1 ␣ ϭ .92, W2 ␣ ϭ .93, W3 ␣ ϭ .93; negative AOEs: W1 ␣ ϭ .97, W2 ␣ ϭ .97, W3 ␣ ϭ .97).
Movie alcohol exposure. Our assessment was based on a method used by other studies on alcohol exposure in underage youth (e.g., Sargent et al., 2006) . This method combines content analysis and random assignment of movie titles to youth surveys. The top 100 box office hits, based on Motion Picture Association of America (MPAA) ratings, from each of the prior 5 years (2006 -2010) were coded as to alcohol exposure prior to survey programming (see the coding methods later in the paragraph). We also included 30 top-rated movies from the same calendar year based on weekly MPAA ratings that had been coded at that time. Thus, the movie sample included 530 movies. Fifty movies were randomly sampled for each participant at each wave. To minimize participant fatigue, we presented the movies in five blocks of 10 movies spread out throughout the battery. The DVD cover or poster image was displayed alongside the questions to facilitate recall. Participants were asked whether they had seen each of the movies, and if so, they were asked "Have you seen it with any of your friends?" with responses coded as 0 (No), 1 (Yes, once), and 2 (Yes, more than once). Minutes of exposure to real or implied use of an alcoholic beverage by a character was coded by a team of two trained content coders (average Krippendorf alphas between the two coders for 5-s blocks within each movie were .76 for alcohol time). We derived an estimate of movie alcohol exposure if all 530 movies had been assessed, based on the number of instances of movies that participants indicated having shared with friends.
Alcohol initiation. Participants indicated at each survey whether they had ever consumed a full drink of alcohol. We took the age of first use reported across all waves up to and including Wave 4, creating discrete periods of initiation (W1 to W2, W2 to W3, W3 to W4). To define alcohol initiation, we recoded wavebased alcohol use data to facilitate discrete-time survival modeling: If onset had occurred at a previous time point, all following time points were coded as missing (Singer & Willett, 2003) .
Analysis Strategy
First, among those with any movie alcohol exposure data (analytic n ϭ 941), we used confirmatory factor analyses (CFAs) to examine whether socialϪcognitive processes were consistent over time. To determine measurement invariance, we conducted chisquare difference tests based on the reduction in fit for freely estimated parameters, compared to a model where we constrained factor item loadings to be identical over time.
To test Hypothesis 1, we estimated cross-lagged path models representing changes across waves, controlling for age, sex, ethnicity, and race.
1 These path models covered three waves of data, with assessments from earlier time points in one construct predicting changes in the other construct at the subsequent time point (e.g., W1 descriptive norms predicting W2 movie alcohol exposure); models predicted changes from one time point to the next by virtue of controlling for first-order autoregressive relations. We evaluated model fit based on absolute (standardized root-meansquare residual [SRMR] ) and noncentrality-based (root-meansquare error of approximation [RMSEA] , comparative fit index [CFI]) fit indices, using criteria for model fit as suggested by Hu and Bentler (1999) .
To test Hypothesis 2 (prediction of alcohol initiation), we used a discrete-time survival model where the likelihood of initiation was predicted based on movie alcohol exposure and socialϪcognitive processes from the previous time point, given that initiation did not occur previously (Singer & Willett, 2003) . We used time-varying predictors such that, for instance, alcohol initiation between W1 and W2 was predicted by W1 predictors, 1 During preliminary sensitivity analyses, we examined whether results were altered when controlling for school cohort differences, to account for the differential timing of the movie assessment due to the semiannual enrollment design. Cohort did not significantly predict any changes in either socialϪcognitive processes or movie alcohol exposure at any time point, and we therefore report Hypothesis 1 results without cohort controls. This document is copyrighted by the American Psychological Association or one of its allied publishers.
whereas alcohol initiation between W2 and W3 was predicted by W2 predictors. We also tested whether there were timeinvariant effects of these predictors. Hazard ratios (HRs) estimated by the model may be interpreted such that, for every unit increase in the predictor, there is a proportional predicted increase in the hazard of initiation. Discrete-time survival modeling was performed in two steps. First, partially adjusted models examined the unique predictive effect of movie alcohol exposure along with a single social-cognitive process, controlling for sociodemographic variables. Second, a fully adjusted model examined the unique effect of all socialϪcognitive processes simultaneously. Finally, to test Hypothesis 3 (mediation of earlier effects), we evaluated whether the indirect effect of the mediator on alcohol initiation was significant, using time-varying estimates of the effect of time-varying predictors. This analysis was repeated for all dimensions of socialϪcognitive processes with significant cross-lagged relations to total movie alcohol exposure. For example, if a W1 socialϪ cognitive process predicted W2 movie alcohol exposure, we examined the significance of the indirect effect of W1 social-cognitive process on W2-W3 alcohol initiation, mediated by W2 movie alcohol exposure, controlling for W2 of the socialϪcognitive process. To evaluate significance, we used bootstrapped joint significance tests for the indirect effect (MacKinnon, Lockwood, & Williams, 2004) using 5,000 bootstrapped samples to obtain the 95% and 99% bootstrapped confidence intervals (CIs). For all path and structural equation models, we used full information maximum likelihood to model missing data under the assumption of missing at random, conditional on covariates included in the model. All analyses were conducted in Mplus 7.2 (Muthén & Muthén, 2012) .
Results
Based on preliminary investigations using CFAs, the factor loadings for items indicating peer descriptive norms, positive AOEs, and negative AOEs were consistent over time: descriptive norms, ⌬ 2 (6) ϭ 7.48, p ϭ .28, ⌬CFI ϭ .001; positive AOEs, ⌬ 2 (16) ϭ 22.19, p ϭ .14, ⌬CFI ϭ .001; negative AOEs ⌬ 2 (24) ϭ 25.04, p ϭ .40, ⌬CFI ϭ Ͻ.001. Table 1 shows descriptive statistics for alcohol-specific socialϪcognitive processes and movie alcohol exposure, as well as sociodemographic characteristics. Significant increases occurred in alcohol-favorable peer descriptive norms, close friend descriptive and injunctive norms, susceptibility, and positive AOEs, whereas significant decreases occurred in negative AOEs. Close friend injunctive and descriptive norms, as well as susceptibility, were each indicated by two items, and measurement invariance could therefore not be determined using latent factor analysis. Based on these findings, we used sum and mean scores in the latent growth curve and path models. Table 2 shows correlations between socialϪcognitive processes and movie alcohol exposure. Concurrently, peer descriptive norms, close friend descriptive and injunctive norms, and susceptibility were consistently significantly correlated with movie alcohol exposure (all ps Ͻ .01). Between time points, these correlations held, such that prospectively, all socialϪcognitive processes other than AOEs were correlated with movie alcohol exposure, for W1 and W2, W2 and W3, and W1 and W3 (all ps Ͻ .01). For positive AOEs, only W3 was significantly correlated with W2 and W3 movie alcohol exposure.
Despite limited correlation with movie alcohol exposure, positive AOEs were significantly positively correlated with peer descriptive norms, close friend descriptive and injunctive norms, and susceptibility (all ps Ͻ .01) contemporaneously. Negative AOEs were consistently negatively correlated contemporaneously with susceptibility (Pearson's rs Յ Ϫ.08, ps Ͻ .05).
Results for Hypothesis 1 (Cross-Lagged Path Models
Between Movie Alcohol Exposure and SocialCognitive Processes) Table 3 displays results (standardized betas and 95% CIs) for cross-lagged panel models representing prospective prediction of changes in socialϪcognitive processes and movie alcohol exposure (also see Figures 1AϪ1F) . Overall, earlier movie alcohol exposure predicted increases in alcohol-permissive peer descriptive, close friend injunctive, and close friend descriptive norms, as well as increases in overall susceptibility (see the first two columns in the Figure 1 panels) . In contrast, there was no consistent support for socialϪcognitive processes predicting subsequent movie alcohol exposure (see the second two columns in the Figure 1 panels) . No cross-lagged relations or contemporaneous covariances were significant for positive and negative AOEs. All models fit the data well based on all fit indices (RMSEAs Յ .06, all CFIs Ͼ .98, all SRMRs Ͻ .02), except for slightly elevated RMSEA in the models for AOEs and susceptibility (RMSEAs Ͻ .075; other fit indices within limits).
We also conducted sensitivity analyses to determine whether associations between movie alcohol exposure and each of the socialϪcognitive processes were dependent on alcohol status, because the meaning of these processes may vary as a function of whether an individual is an alcohol user or nonuser (e.g., susceptibility has a different meaning for a drinker than for an alcohol-naïve individual). Multigroup models based on alcohol status (alcohol-naïve: n ϭ 496; onset during the course of the study: n ϭ 314; drinkers prior to Wave 1: n ϭ 131) demon- Therefore, cross-lagged models featuring susceptibility are also reported separately for each onset group in Table 3 . Findings indicated that among alcohol-naïve participants, greater W2 susceptibility predicted less W3 movie alcohol exposure (␤ ϭ Ϫ.16, p Ͻ .001). Table 4 contains results for Hypothesis 2. Results from the partially adjusted models indicate that each of the social-cognitive predictors independently and significantly predicted subsequent onset (all ps Ͻ .001) when controlling for movie alcohol exposure (standardized HR ϭ 1.42, p Ͻ .001) and sociodemographic variables. Results from the full-adjusted model (with socialϪcognitive predictors combined in one model) indicate that all but two of the effects of time-varying socialϪcognitive and total movie alcohol exposure were significant (close friend injunctive norms HR adj ϭ 1.35, susceptibility HR adj ϭ 3.28, positive AOEs HR adj ϭ 1.29, negative AOEs HR adj ϭ .83, movie alcohol exposure HR adj ϭ 1.34; ps Ͻ .05); the exceptions were the effects for peer and close friend descriptive norms (HR adj ϭ 1.13, p ϭ .095; HR adj ϭ 1.10, p ϭ .163, respectively), suggesting there was a large degree of overlap in the predictive validity of social norms categories (although the contemporaneous correlations between these two variables themselves were r Ͻ .35 or less) and that there was a persistent effect of movie alcohol cognitions on subsequent alcohol initiation that did not overlap with alcohol cognitions. We compared this restricted model with one where time-varying effects of each predictor were independently estimated, and found that the restricted model better fit the data, ⌬ 2 (14) ϭ 10.13, p ϭ .75.
Results for Hypothesis 2 (Social-Cognitive Processes and Movie Alcohol Exposure Predicting Alcohol Initiation)

Results for Hypothesis 3 (Mediation of Indirect Effects Predicting Alcohol initiation)
Figures 2AϪ2D show structural equation models testing mediation of the indirect effect of movie alcohol exposure by changes in peer descriptive norms, close friend injunctive norms, close friend descriptive norms, susceptibility, and vice versa. Given the nonsignificance of cross-lagged relations between movie alcohol exposure and AOEs, we did not investigate mediation for AOE models for this analysis.
As shown in Table 2 Correlations Between Alcohol-Specific Social-Cognitive Processes and Movie Alcohol Exposure 
Discussion
This study tested prospective relations between movie alcohol exposure, alcohol cognitions and social processes, and alcohol behavior in a cohort of U.S. adolescents. We found that movie alcohol exposure predicted changes in how adolescents perceive alcohol use among their peers and whether they would Cross-lagged models of changes in movie alcohol exposure and socialϪcognitive processes over time (n ϭ 941). Arrows in gray are modeled but nonsignificant. Arrows in bold denote significant pathways. All effects controlled for age, cohort, gender, and race. The different panels represent the cross-lagged relations between movie alcohol exposure and each of the social/cognitive processes. W1ϪW3 ϭ Waves 1Ϫ3; AOEs ϭ alcohol outcome expectancies.
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accept an offer of alcohol from peers, and these constructs in turn were partial mechanisms underlying of the effect of movie alcohol exposure on alcohol use. These findings suggest that movie alcohol exposure impacts alcohol use in part through its influence on cognitions involving the social use of alcohol in the context of the peer group.
Bidirectional Prospective Relations
Our study is the first to examine bidirectional relations between movie alcohol exposure and a large set of socialcognitive processes and specifically to examine the putative effect of previously held socialϪcognitive processes on the amount of subsequent movie alcohol exposure. Our test of whether peer and close friend norms affect subsequent movie alcohol exposure examines the notion that youth are exposed to depictions of drinking in popular media, in part as a consequence of associating with friends with alcohol-permissive beliefs, perhaps via joint preference for movies with alcohol use portrayals or with generally greater levels of adult content (Janssen, Cox, et al., 2017) . In our data, however, we found that this notion is not supported. The one finding that supported a directional effect between socialϪcognitive processes and movie alcohol exposure was limited to alcohol-naïve adolescents, such that susceptibility negatively predicted subsequent movie alcohol exposure. The inconsistent nature of this association, however, suggests that this finding was spurious. Hence, there was no evidence to suggest that changes in movie alcohol exposure resulted from peer descriptive or injunctive norms, or from positive or negative AOEs. The finding that negative AOEs did not mediate the effects of movie alcohol exposure on initiation contrasts with findings by Osberg et al. (2012) , who found that negative AOEs mediated the effect on drinking consequences. However, their finding was for a more severe level of drinking and was detected among college freshmen, suggesting potential developmental differences (in both age and stage of drinking) in the interplay between AOEs and movie alcohol exposure. Work in the alcohol marketing field has suggested that passive exposure to alcohol content is predictive of alcohol initiation but that greater engagement in alcohol marketing (e.g., seeking out alcohol-related brands and social media sites) does not emerge until later drinking stages (McClure et al., 2016) . It may be that the seeking out of alcohol-related media does not emerge until youth are more experienced drinkers, with corresponding high positive expectancies about use and a highly normative drinking context, which is not yet the case in this light-drinking, early milestone adolescent sample.
Our findings were largely consistent with those of the limited body of work showing directional associations from movie alcohol exposure to socialϪcognitive processes. For example, two previous studies found that greater movie alcohol exposure predicted perceptions of greater prevalence of peer alcohol use (age-matched peer descriptive norms (Dal Cin et al., 2009; Wills et al., 2009 ). These studies also demonstrated that movie alcohol exposure predicted more favorable alcohol expectations, a finding that we failed to replicate (for either positive or negative AOEs). Still, movie alcohol exposure may affect cognitions through multiple means, such as through increasing the salience of alcohol information, selection of friends and peer groups, shaping of group prototypes, and increases in the desirability or appeal of alcoholic beverages, and we hope our study prompts future research to examine these important processes.
Prediction of Alcohol Initiation
As in prior research among U.S. and non-U.S. adolescents (Hanewinkel et al., 2012; Koordeman et al., 2012; Mejia et al., This document is copyrighted by the American Psychological Association or one of its allied publishers.
2016; Sargent et al., 2006; Sargent, Worth, Beach, Gerrard, & Heatherton, 2008) , movie alcohol exposure significantly predicted subsequent alcohol initiation. It is important to note that we investigated the effect of prior friend-shared movie exposure on drinking and found that it was robust, controlling for all other social and cognitive processes. Conversely, controlling for movie alcohol exposure, we found that each socialϪcognitive process had a significant effect on alcohol initiation. Given that movie alcohol exposure was related to norms and susceptibility, this suggests that movie alcohol exposure and these socialϪcognitive processes form both shared and unique risk factors in the prediction of alcohol initiation. When looking at direct effects of each norm type on initiation, only injunctive norms were significant once controlling for both This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
types of descriptive norms as well as other socialϪcognitive processes. Injunctive norms also served as a mediator of the effects of W1 movie exposure on alcohol initiation. Thus, injunctive norms not only directly predict initiation, but they help to explain why movie exposure predicts initiation. Descriptive norms also appeared to play a mediational role between movie exposure and alcohol initiation (W3 peer descriptive norms mediated effect of W2 exposure; W3 friend descriptive norms mediated effect of W2 exposure). That is, movie exposure increased likelihood of initiation in part through the effect of movie exposure on perceptions about how common drinking was among friends and peers. Previous research has suggested that the greater proximity (close friend vs. peer) should result in greater and more stable associations with alcohol use (Larimer et al., 2009 ) and that descriptive, more so than injunctive, norms should have a greater effect on subsequent alcohol initiation (Neighbors, Lee, Lewis, Fossos, & Larimer, 2007 ). In the current study, normative referents for the arguably more distal peer descriptive norms were grade-and gender-matched, which may have helped close the gap with close friends' descriptive norms, arguably more proximal referents. Potentially, in low-drinking samples there exists greater variability in peer injunctive norms than in peer descriptive norms, because peer drinking may be quite low in base rate. That is, participants may suspect that drinking occurs among their peers more frequently than they actually observe it (especially among close friends). This suggestion dovetails with the observed mediational role of injunctive norms, in that movie alcohol exposure may have led these participants to suspect that alcohol 
D Figure 2 (continued).
This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
use among their peers was more accepted than observed peer alcohol use would have them believe. Notably, greater positive and fewer negative AOEs each also robustly predicted greater likelihood of alcohol initiation when controlling for differences in susceptibility and peer norms but showed no relation to movie alcohol exposure. Our findings were in contrast to those of Dal Cin and colleagues (2009), who found that both media use and movie alcohol exposure did predict increases in positive AOEs, which mediated their effect on subsequent alcohol consumption. In Dal Cin and colleagues' and in Osberg and colleagues' (2012) work, the amount of alcohol use, rather than initiation of alcohol use, formed the primary outcome, which may explain the differences in our findings. Earlier work on the current sample indicated that both positive and negative AOEs demonstrate interindividual changes over time (such that there are increases in positive AOEs and decreases in negative AOEs; Janssen, Treloar, et al., 2017) , suggesting that there was opportunity for external influences to differently shape expectations regarding alcohol. Although they do not explain the discrepancy between our findings and those of Dal Cin and colleagues, media influences may have shaped implicit AOEs (unconsciously held beliefs, which may affect behavior automatically), which have been shown to have distinct effects on alcohol use when controlling for differences in explicitly held AOEs (Thush et al., 2008) . Social influences have been characterized as being more likely to affect adolescent behavior by influencing drinking prototypes (via the prototype-willingness model; Gerrard et al., 2008) , and implicit cognitions have been suggested to affect decisionmaking, outside of the awareness of this influence. Therefore, implicit rather than explicit AOEs may have mediated the effect of movie alcohol exposure, which should be explored in future studies. Other explanations include the notion that, compared to other social-cognitive processes, more reliable assessment of AOEs may have increased their stability. However, correlations between time points indicate that the stability of AOEs was not greater than that of other socialϪcognitive processes.
Strengths and Limitations
The current study capitalized on several strengths of the data set to advance knowledge about social contextual predictors of alcohol initiation. Repeated assessment of movie alcohol exposure as well as socialϪcognitive processes allowed us to examine whether one process predicted changes in the other. We examined a large set of socialϪcognitive processes, including several well-validated measures implicated in adolescent alcohol use. Further, the repeated assessments allowed us to utilize a developmentally appropriate test of mediation (examining whether changes in the mediator construct mediated the effect of the distal predictor on alcohol initiation). Finally, when examining alcohol initiation, we allowed for predictors to vary across time to investigate whether the influence of certain predictors was specific to an isolated period.
However, some limitations must be acknowledged. Our outcome was probability of alcohol initiation over time, not quantity of alcohol use postinitiation, although research has shown that initiation in turn meaningfully predicts more serious consequences (Grant & Dawson, 1997; Wagner & Anthony, 2002) . Further, our sample was not nationally representative, because it was recruited from middle schools in one state, which may limit its applicability to adolescents in other U.S. states and in international settings. Finally, the current study, like studies before it, did not investigate whether social referents for our measures of norms and susceptibility were consistent across assessments (i.e., whether the referent Note. Results are presented as ranges of bootstrapped indirect effects, which are calculated as the product of the coefficient of the a path (e.g. W1 movie exposure ¡ W2 process) and the logit-scale coefficient of the b path (e.g. W2 process ¡ W2ϪW3 initiation). Significant effects are in bold. CI ϭ confidence interval; W1ϪW3 ϭ Waves 1Ϫ3.
"close friend" was a different person). Therefore, changes in descriptive and injunctive norms over time may be observed because these perceived norms are based on different normative referents.
Clinical and Preventative Implications
The results of this study provide insight for clinical and preventive interventions for early adolescent alcohol initiation. Although we recommend stricter regulation of substance-use content in movies, given the negative impact of movie alcohol exposure on drinking initiation, changes in regulation within the film industry can take many years to occur. Alternatively, our study provides evidence for preventive strategies that target the mechanisms that underlie the association between exposure to alcohol content and drinking initiation. For example, our findings indicate that movie alcohol exposure affects the malleable processes of peer norms and susceptibility to accept alcohol from others, which each strongly predict alcohol initiation at a subsequent assessment. Hence, an optimal intervention approach might be one that corrects adolescent misperceptions of alcohol use and expectations of alcohol consequences that might be stimulated by movie exposure. One such strategy would be to advise parents to view movies with their children and their children's friends and engage in constructive dialog regarding consequences of the substance use being depicted in the film. This type of parental engagement with a child's viewing of mature media content is known as active mediation (L. S. Clark, 2011) . This way, parents may attempt to mitigate the negative consequences of exposure to this media.
Conclusion
Capitalizing on repeated longitudinal assessments of movie alcohol exposure, the current study showed that the longitudinal association between movie alcohol exposure and alcohol cognitions was not reciprocal but went from movie alcohol to more favorable future cognitions. Mediation findings suggest that movie alcohol effects on behavior operate through perceptions of alcohol use in the context of peers. No relations between movie alcohol exposure and AOEs were evident. Preventive efforts attempting to delay the initiation of alcohol use should account for the associated nature of these processes.
